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(54) Title: ISOLATION OF AMPLIFIED GENES VIA cDNA SUBTRACUVE HYBRIDIZATION 
(57) Abstract 

A method of analyzing an a mpl ified gene, including determining its copy number, involves subtractive hybridization of two cDNA 
libraries, one from the tissue of interest and the other con tabling biotinylated cDNA from normal tissue, where the annealed cDN A is removed 
by means of magnetic beads coated with streptavidin or avidin. The cDNA isolated after subtractive hybridization repre sen ts amplified 
DNA, and it is analyzed to determine what gene(s) were amplified. Furthermore, die copy number of the gene(s) can be estimated. The 
copy number thus determined can be correlated to the severity of a pathogenic state, to its prognosis, or to treatment efficacy. 
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ISOLATION OF AMPLIFIED GENES 
VIA cDNA SUBTRACnVE HYBRIDIZATION 

BACKGROUN D OF THE INVENTION 

Gene amplification has been noted during development, and 
also is an important phenomena in the pathogenies of malignancy. 
In particular, gene amplification has been we 11 -documented in 
5 tumors . 

Most if not all tumor types have been shown to be capable 
of over expressing certain genes, which has been thought to 
re P re sent an intermediate event in the multistep pathway to 
tumorigenesis. Alltalo and Schwab, Adv. Cane. Res. 47: 235-81 
10 (1986), and GENE AMPLIFICATION XN MAMMALIAN CELLS: A 
COMPREHENSIVE GUIDE, Kellems ed. (Marcel Dekker, Inc. 1993) . 
This phenomenon most likely represents one of several ways the 
cell uses to activate genes which effect abnormal, unregulated, 
growth. 

15 . Gene amplification of a variety of genes has been found, 

whose function span all aspects of cellular machinery. 
Westermark et al. in NEURO-ONCOLOGY : PRIMARY MALIGNANT BRAIN 
TUMORS, Thomas ed. (Johns Hopkins Univ. Press 1990). But the 
collection of amplified genes described to date is far from 

20 complete. Indeed, in a recent study of specimens from 
tumorigenic tissue with cytologic evidence of gene amplification, 
the genes amplified were not known genes, Saint-Ruf et al., 
Genes. Chroa. Cane. 2:18-26 (1990). The identification of genes 
with increased copy number are important, since they will aid in 

25 the understanding of the biology of these neoplasms, and to a 
certain extent may reflect the aggressiveness of the tumor and 
give an indication of prognosis. Furthermore, it may be possible 
to use copy information to determine if treatment is effective in 
arrest of disease development. Indeed, for example, the presence 

30 of gene amplification in neuroblastoma and glioma portend to a 
worsened patient prognosis. Hurtt et al., J*. Neuropath. Exp. 
Neuro. 51: 84-90 (1992), and Brodeur & Nakagawara, Am. J. 
Pedaitr. Hematol. Oncol. 14: 111-16 (1992). 
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apx^oaxonuaoap a sAoxdma „ 'Aaxdsxp xeT*uaaaggxp u paxx» 'poqqam 
fixrcxi axu, '(E66T) SZ.-69ZC :xz -sajf spray ojaron^ ; 'ra 3a dubxi 
•suoj^indod YKHra saoua-xaggxp oxgxoads aog 3(oox oq enbxuqoaq. 
pua-paaoqoua aqq pasn aAaq san&aaxxoa puB 6trexi 'qoaoadda 
lions auo ui • (s)VNHm passaadxa Axx«TV*a.zaggxp aqq. x«aAaj 
o* uoxq.azxpxaqAq aAxq.oB.i^qns Aoxdma AxXMauafi saxpn^s asoqj, 
•sauao paxgxxdraa Agx^uapx oq q.ou *nq ' -o^a 'smta b ao a^xsaoad a 
Aq uoj^oagux buxanp 10 'ssaoojzd x^Tooxoxq ^ go samxq uxa^oao qa 
jo 'sadAq xxaa a«os Axuo ux aat^xa 'Axx«TV*Maggxp passaadxa warn 
Agxquapx qoxqM aon^a;raq.xx aq} ux paqxoosap a« saqoeoaddv 

"YNO pa^axAux^oxq dao^ oq. ircpxAB/uxpxAaq.da;iqs 
q^XM paqaoo saaaqds oxqaubara uo q.x . 6uxdda.xq. Aq 
YNao pax^auua 50 x^Aowaa jog sxx«=> pu* 'anssxq x««uou moag vnqo 
aoqoe.iqqns paqexAux^oxq go q.unoma duxAjba a ^suxbBb uoxq.azxpx;iqAq 
aAj^oaa^qns sAoxdnta poq^ara aqj, -.aaqranu Adoo jxaqq bux^araxqsa 
go Aba a pup sauab paxgxxdraa 6uxq.uasa.idaj svNbo buxAgxquapx go 
poqqatn aAxqxsuas a«iota a sapxAoad uoxquaAux quasaad aqj, 

•uoxq.aoxJTTdma auafi ssassa oq axqBnxBA aq pxxiow 'jaqumu Adoo 
pasaaaoux go sxaAax aa/iox oq aAxqxsuas sx pua 'axdmas aomtiq aqq 
go a^a^s oxnouab aq^ go abpaxAorot joxad jlo yiaradxnba pazxx*T3*ds 
axrnbaj :*ou saop 'axdnrcs sx qoxq/\ poqq.aut v -aomtiq. uaAXb 
a uj sauab paxgxxdma aog uoxbaa oxqauab auo Axuo aq.afixq.saAUX 
jo '^uamdxnna pazxxexoads ajxnbaa 'aAxsuaqxtx aoqax Axxrag 
aoa Aaqq 'ajonueqqanj * (saxdoo sx-OT<) sauab 50 uox^aoxgxxdraa 
quaoxgxubxs ajxnbaa Aaqq ao 'axeos oxfioxo^Ao a uo uaas aq 
oq qbnoua a&zax aq q.snra (uoxbaa paxgxxdrae aqq.) uooxxdoe aqq '^o/\ 
oq. spoq^am asaqq. aoj '(C66T) 8S-T92 :*X sTsajoqdo-rqoera- ' • ra 
?e T3TB2xqsaAaH pua ' (986T) CZ-TX9 :zx -qeaa*) tow y tl^D "qenros 
'uosujqoH 9 o^ontri3(nj -aaqmnu Adoo auaB ux asaajoux qoa^ap oq YNQ 
paotiq-auaa go uoxqBzxx^nsxA aq^ azxxxqn saqoaoadda jaq^o • (S66X) 
6S-SS :08 '^auefioqAa •?euaf? •otrao ,# re ^a dubxi pua ' (fr66I) 
S2-TZX6 :X6 YSD 'T^S *peoy T,1VN -oojd 'TB qa 'tis -uoxfiaj a 
moag sauoxo *apao qsxpg ux fiuj^xnsaj 'qoaoadda.uoxqaxosx x^oTsAqd 
pua ouxuoxo X^uoxqxsod a qqx/i ^uamssasse oxq.auafiooAo a auxqraoo 
sanbxuqoaq asaqq go amos •uoxq.aoxgxxdma auafi ssassa oq. q.sad aqq 
uj pasn uaaq aAaq sanbxuqoaq tbisass -AouBufixxera go sxsauafioq^ad 
aq^ fiuxApnqs ux q.saaaq.ux go aq pxnow suaucxoads aoumq ux sauab 
paTJTTdma Agxquapx qoxq/\ spoqq.ara aAxqxsuas 'qxnsaj a sy 
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of arbitrary sequence as a primer for PCR, internal to the mRNA, 
and a polyTMN primer on the 3' -end of mRNAs; "H" in this context 
is randomly G,C or A, but N is chosen as one of the four possible 
nucleotides . 

5 When such sets of primers are employed, patterns of cDNAs 

can be visualized upon polyacrylamide gel electrophoresis of the 
PCR product, and the comparison of such patterns produced by 
mRNAs from two sources reveal the differentially expressed mRNAs. 
The differential display method can indicate individual, 

10 differently expressed mRNAs, but cannot constitute a complete 
library of such mRNAs. Furthermore, the method is not suited to 
detect genes expressed _in both tissues that differ only in the 
amount of transcription. Moreover, if the individual cDNA 
candidates are desired for further analysis, they would require 

15 recovery from the gel and subcloning, which would add effort and 
expense . 

Another method for identification of differentially 
expressed genes was reported. Ace et al., Endocrinology 134: 
1305-09 (1994) . This method is directed toward identification of 

20 inducible genes, as was the case with the above-mentioned Liang 
technique. It must use very high levels of biotinylated cDNA to 
subtract background cDNA. The biotinylated cDNA is removed by 
mixing with streptavidin and phenol ."chloroform extraction. 

Lisitsyn et al.. Science 259: 946-51 (1993), have 

25 described a representational differences analysis (RDA) which 
uses subtractive hybridization and PCR technology to define the 
differences between two genomes. Like other subtractive 
hybridization protocols, in RDA there are defined two sets of 
DNAs, the "tester" DNA and the "driver" DNA. According to the 

30 RDA protocol, the DNA of the two genomes to be compared are 
digested by restriction endonucleases r and a dephoshorylated 
double-stranded oligonucleotide adapter is ligated. After 
denaturation and hybridization of driver and tester DNA, 
oligonucleotides from the adopters covalently linked to tester 

35 DNA were used to amplify unique DNA sequences of tester library. 
The adapters are partially double-stranded DNAs made by partially 
complementary oligos, where the single-stranded sequence at one 
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represents amplified genes. The cDNA thus obtained can be 
analyzed to identify the amplified gene. Novel amplified genes 
would be discovered with this method. Furthermore, an estimate 
of copy number of an amplified gene can be made. Estimates of 
5 copy number are of interest in as far as they could be correlated 
to aggressiveness of a malignancy, prognosis, and potentially to 
effectiveness of treatment to arrest disease development. 

According to one aspect of the present invention, 
therefore, a method j.s provided for analyzing an amplified gene 
10 in a first tissue sample, which method comprises of the steps of: 

(a) providing cDNA derived from mRNA from said sample ; 

(b) annealing said cDNA to biptinylated cDNA, wherein said 
biotinylated cDNA was prepared from mRNA from a sample of normal 
tissue, and is sufficiently in excess to hybridize most copies of 

15 cDNA derived from non-amplified genes of said tissue of interest; 

(c) removing said annealed cDNA by binding to magnetic beads 
coated with streptavidin or avidin; (d) amplifying cDNA not 
removed in step (c) by PCR; and then (e) analyzing copies of cDNA 
that were not annealed and removed by binding to said magnetic 

20 beads. For example, the first tissue involved can be a tumor 
tissue, and the biotinylated cDNA can be prepared from a normal 
tissue. 

In a preferred embodiment, the method further comprises 
a step, after step (a) and before step (b) , of attaching an 

25 adapter oligo, constructed by two complementary oligonucleotides, 
to the ends of said cDNA. Two such oligonucleotides that are 
preferred in this context are 5 • -GAGTAGAATTCTAATATCTC-3 • and 
5 , -GAGATATTAGAATTCTACTC-3 * . m another preferred embodiment, the 
analysis conducted in step (e) . includes the use of dlones derived 

30 from said cDNA to hybridize to DNA or to mRNA from said first 
tissue sample and to DNA or mRNA from said sample from normal 
tissue, respectively, so as to verify that said isolated cDNA is 
from an amplified gene and to ascertain copy number. 
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in on the cDNA ends by the choice of oligos used to create the 
cDNA set. In this embodiment, the oligo set to be attached is 
designed to create, after self annealing, complementary ends to 
the cDNA. Alternatively, the cDNA is made blunt-ended by 
5 enzymatic reaction, Klenow fragment by example. Then the oligo 
set would be ligated to the cDNA by a blunt-ended ligation. 

In a preferred embodiment, the cDNA ends are made blunt- 
ended as described above and ligated to an adapter set which is 
blunt ended at least at one end. In another preferred 

10 embodiment, the oligonucleotides that make up the adopter set are 
A: 5 ' -GAGTAGAATTCTAATATCTC-3 » and B: 5 ' -G AGATATTAGAATTCTACTC- 3 • . 

An important feature of the present invention, is that the 
cDNA derived from the normal tissue is biotinylated. Again, this 
requirement can be achieved by any of a number of methods readily 

15 apparent to one skilled in the art. By way of example, but not 
limited to those examples, the biotin label can be incorporated 
into the cDNA starting with the synthesis of a second strand or 
can result from PCR amplification of a pre-made cDNA set. The 
label can also be introduced by PCR amplification or by w nick- 

20 translation" of a cDNA set or by photobiotiny lation . 

The invention also includes a mixing of the two cDNA 
sets, derived from the tissue of interest and from the normal 
tissues, followed by denaturation and annealing. Critical in 
this process is the ratio of cDNA from tissue of interest to cDNA 

25 from normal tissue (subtractor cDNA) . An excess of subtractor 
cDNA will increase the efficiency of annealing (and eventual 
removal, see below) of the sequences that are common to the two 
cDNA sets and are not. amplified in the tissue of interest, on 
the other side, if amplification is small and leads to a small 

30 gene copy number, great excess of subtractor cDNA will anneal and 
remove also the amplified copies of cDNA from the tissue of 
interest, in practice, in a preferred embodiment, if the degree 
of amplification is not known or estimated from independent 
means, a few ratios of cDNA (interest/normal) would be used, from 

35 1/2 to 1/15. The melting and annealing conditions are standard 
f r such experiments and known to one skilled in the art. The 
annealing results in populations of hybrid cDNAs. 
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PtnoA } T 'sxsAxbub aaq^jni a}B} T xxoBj o} ^no paxMao sx fiuxuoxo 
31 •aTtioaxom VNOo aq} uo a}xs anbxun b ^b 6ut^ts sx jemxad 
-sxsau^uAs.YKao-puB^s-q.sjx5 /fiuxouanbas aq} pua aouanbas auafi 
anbxun araos aoi paqoxaua Axqfixq sx uox}ob.X3 aq} jx 'svwao aq} jo 
fiuxuoxo }noq}xw 'uox}objx qfinoaq}-/«>x3 aq} jo fiuxouanbas Axoapxp gz 
}oa*xp Aq Axxc^uamxaadxa pauxmaa}ap aq pxnoo sxq} saouB}sumo;txo 
oxjxoads aapun -paxxxxdniB auafi uaou* araos a A aq o} pa}oadsns 
aq Aaitt }sa.aa}ux xo anssx} aq^ 'sasao oxjxoads ui -aemxad HDd sb 
pesn eq ubo }as aq} ux sofixxo aq} jo auo (q pue e^xs uox}xufiooaa 
eoAzua uox}ox;i}saj b uxb}uoo (b ubo ^aq} }as *a}dB P B paqxaosap ot 
AxsnoxAajcd aq} jo asn Aq paqsxxdmoooa aq ubo sda}s asaq} 30 
Wa -synoo qfinoaq^-Moxi aq} 30 uox}BoxixidraB HDd a }no fiuxAoaao 
}s.xxj Aq pa}B}xxxoai sx ixas}x da}s fiuxuoxo aqj, -qfinooq^-Aoxj 
aq} jo SYNCP aq} fiuxuoxo Aq pa}B}xxxoax samx}araos sx sxsAxeua 
Xbxtfui -SYNao »q}o XT* 30 aejg: ^ou }nq 'sauafi paxjxxdnre sx 
fiUT^ueseadaa syncio ux paqoxoue 'qfinojq}-Aoxi paxtB=> aa^jaaaaq 
'uox}objj YNOo a ux s}xnsaa uox}BzxpxaqAq 3AX}OB;i}qns aqj, 

•Xooo^oad uox^BzxpxaqAq aAX}oaa}qns 
a ux uxq}xw maq} sAoxdma }aq} aansoxosxp }uaaono aq} a^frxun 'VNO 
paxaqax «T}Oxq aAomaa 0} aaq}o Aq pasn aaa Aaqj, -AxXBXOjaunffoo ox 
®T«C«XT«a^ «e spaaq pa}eoo uxpxAB}daj}s -uox}BZxpx:tqAq 
a A X}OBa}qns aq} moaj paaaAooaa Y Na=> 30 sxa A ex punoafiafOBq 
aq} fiuxonpaa 'paddaa}un adBosa pxnoqs YNa pax©q«T UT^oxq 
aiWT 'snqi 'qfinoaoq} ajom pua aajBs 'jaxsaa YNa 6uxuxb}Uoo 
ux}oxq 50 XBAoraaa jo qof aq} a^tBra saaaqds ox}aufiaw * suox}oaa}xa s 
nuojoaoxqo : xouaqd Aq panoxxoj 'YNO paT©q*X UT^Tq oUTPUTq JOj 
ujpXAB}daa}s asn s^aqojBasaj aaq}o -ux}oxq fiuxuxe}uoo YNa aAonraj 
o} uxpxab ao uxpxAB}daa}s aaq}xa q}xw pa}aoo spaaq ox}aufiBui 30 
asn aq} sx uox}uaAux }uaaano aq} 30 da}s xbox}xjo aaq}ouY 
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suffice if the sequence is known. Sequencing reactions could 
employ as primer the same oligo described above as part of the 
oligo set. 

Another analysis would be either a southern or a northern 
experiment. The chosen cloned cDNA(s) described above would be 
hybridized to equivalent amounts of nucleic acids, DNA and/or 
RNA, from both the tissue of interest and the normal tissue. The 
relative intensity of the bands would be compared 
spectrophotometrically and result in a estimate of copy number. 
To a person skilled in the art, variations and shortcuts will be 
readily apparent. For example, but not limited to this examples, 
one could use dot blots rather than gels and blotting, or one can 
incorporate a control hybridization with a probe not expected to 
hybridize to amplified genes, to standardize the amount of 
15 nucleic acids from the two tissues used. As stated in the 
Summary of the Invention, copy number and copy number changes can 
be used as indication of the state of the malignancy, prognosis, 
and to confirm a possible arrest of disease progress in response 
to treatment. 

The following commentary describes an illustrative 
example of successful isolation of three amplified genes, one of 
them a novel gene, via the present invention. The copy number 
was determined to be seven, thirteen, and sixteen. This 
description does not imply that the invention is limited with 
respect to the experimental techniques or the tissues used, or in 
any other way. 



20 



25 



30 



Production of cDNAs 

Messenger RNA was extracted from tumor cell lines by 
standard techniques. First strand cONA synthesis was carried out 
using the RiboClone kit (Promega, Madison, WI) using random 
primers and AMV reverse transcriptase according to the 
manufacturers instructions. Second strand synthesis was 
performed using the same kit, with incubation times >4 hours to 
produce cDNAs >3 kb. The cDNAs were phenol /chloroform extracted, 
35 ethanol precipitated and resuspended in TE buffer. These were 
then blunt ended with the Klenow fragment of DNA polymerase I, 
and linkers were attached (A; 5 1 -GAGTAGAATTCTAATATCTC-3 ■ ; B: 5'- 
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cDNA hybridization 

Tumor cDNAs were subtracted by hybridization with 
biotinylated normal brain cDNAs. Tumor cONA (l ng) was combined 
with 5 ng (A431) and 10 /ig (HL60, PFAT-MT) of biotinylated normal 
5 brain cDNA, and ethanol precipitated. The pellet then was 
resuspended in a hybridization solution consisting of 0.1 M PIPES 
(pH 6.8) , 1.2 M NaCI, 2M EDTA, and 0.2% SDS, with an equal amount 
of formamide subsequently added. The solution was heated to 9S°C 
x 1 minute, and hybridized at 42°C x 36-48 hours. 90 j*l of 

10 buffer (10 mH Tris HC1, pH 7.5, 1 mM EDTA, and 2M MaCl) was added 
and combined with 200 ng of streptavidin coated magnetic beads 

(Dynal „ lnc^ f „ Lake_ success, NY ) _ prepared- -according— to the 

manufacturers instructions. This was gently agitated for 30 
minutes on a rotating platform, and subsequently placed into a 

15 magnet, with the supernatant removed to another tube. 100 pi of 
buffer was again added, repeating the previous step. The 
supernatant was concentrated and ethanol-precipitated as 
described. PCR then was performed with linker A as noted above, 
with a prolonged extension step of 8 minutes, to obtain cDNA for 

20 future cloning experiments. 

PCR Product Cloning 

PCR products were cloned into plasmids using the TA 
cloning kit (Invitrogen, San Diego, CA) according to the 
manufacturers instructions. Individual colonies were picked and 
25 grown using standard protocols and underwent PCR with linker A as 
above to determine insert size. 

Nucleic Acid Hybridization ' 

DNA extraction, Southern and northern transfers and 
hybridizations were performed using standard methods with minor 
modifications. Typically 10 jig of DNA and 5 Mg of mRNA were used 
for Southern and northern hybridizations, respectively. TaqI was 
used to digest DNA. The erb-b pE7 probe was obtained from the 
ATCC; the 3rd exon of c-myc was purchased from oncor 
(Gaithersburg, MD) . Densitometric analysis was performed by 
digitizing autoradiographs with a Sony SC-77 camera (Cypress, CA) 
linked to a Scion LG-3 video frame grabber (Frederick, MD) via a 
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approximately 13, was hybridized with 10-fold excess normal brain 
cDNAs. It was estimated that this would leave excess tumor cDHA 
sequences which were over and above the stated excess normal 
brain cDNAs. These products were isolated by precipitation, and 
5 PCR with linker A (the flanking sequence of the tumor cDNAs) was 
performed. Again a smear was noted, in a range of several 
hundred base pairs to over 2 kb in both HL60 and A431 cell lines. 
These products were directly cloned into plasmids for further 
analysis. 

10 Cloning of extracted cDNAs 

_ The. cDNAs which were extracted and recovered by PCR were. 

cloned into plasmids which subsequently underwent PCR to obtain 
information about the presence and size of inserts, as well as 
for later use as probes. Plasmids were also used as templates 

15 for sequencing reactions. Inserts were of various sizes, with 
most being smaller than 1 kb in length. This result was expected 
given the bias of the cloning system utilized for more efficient 
cloning of smaller inserts. Greater than 90% of clones showed 
inserts when evaluated by PCR. 

20 Identity of partially sequenced clones 

Ten clones from each extraction from A431 and HL60 were 
partially sequenced to determine if the known oncogene was 
detected. From the HL60 extraction where a 10-fold excess 
concentration of normal cDNAs was used, c-myc sequences were 

25 found in 6/12 clones. Among the other sequences, two contained 

Alu sequences. The A431 clones which were derived from the 5- 

t, 

fold normal brain cDNA extraction showed 5/12 sequences of erb-b. 
Several of these clones also had Alu repeats present. 

Results of extraction from a glioma cell line 

30 Extraction using cDNAs derived from a high grade glioma 

cell line was performed to assess the ability to isolate 
amplified cDNAs from an uncharacterized source. A 10-fold excess 
of normal brain cONAs was used. cDNAs were obtained and 
pr cessed as described for the tumor cell lines, with extraction, 

35 PCR and cloning performed as noted. Probes were obtained for 
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What Is ClaimPri Tg* 

1. A method for analyzing a amplified gene in a first 
tissue sample, comprising of the steps of: 

(a) providing cDNA derived from mRNA from said sample; 

(b) annealing said cONA to biotinylated cDNA, wherein 
said biotinylated cDNA was prepared from mRNA from a sample of 
normal tissue, and is sufficiently in excess to hybridize most 
copies of cDNA derived from non-amplified genes of said tissue of 
interest ; 

(C) removing said annealed cDNA by binding to magnetic 
- beads coated with st reptavidin or avidin; 

(d) amplifying cDNA not removed in step (c) by PCR; 

and then 

(e) analyzing copies of cDNA that were not annealed and 
removed by binding to said magnetic beads. 

2. The method of claim 1, wherein said first tissue 
sample is from a tumor, and said biotinylated cDNA is prepared 
from a normal tissue. 

3- The method of claim 1, further comprising a step, 
after step (a) and before step (b) , of attaching an adapter 
oligo, constructed by two complementary oligonucleotides, to the 
ends of said cDNA. 

4. The method of claim 3, where said complementary 
oligonucleotides are A: 5 * -GAGTAGAATTCTAATATCTC-3 • and 

B : 5 • -GAG ATATTAGAATTCTACTC- 3 • . 

5. The method of claim 1, wherein said analysis in step 
(e) includes sequencing of said cDNA. 

6. The method of claim l, wherein said analysis in step 
(e) includes use of clones derived from said cDNA to hybridize to 
DNA or to mRNA from said sample and to DNA or mRNA from from 
normal tissue, respectively, so as to verify that said isolated 
cDNA is from an amplified gene and to ascertain copy number. 
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£0-92-92 






AII.A. 




12-81-98 






TA.A- 




04-04-95 






DE-D- 




07-09-95 






DE-T- 


68923704 


18-01-96 






EP-A- 


8419571 


03-04-91 






JP-T- 


4581584 


19-03-92 


EP-A-0518650 


16-12-92 


US-A- 


5362623 


08-11-94 






AU-B- 


666479 


15-02-96 






AU-A- 


1828892 


17-12-92 






CA-A- 


2878979 


15-12-92 






JP-A- 


6878798 


22-03-94 



Fbra PCT/BAttlD (p*Um UmOy toacx) (July IW2) 



BNSOOOD: <WO_9707244A1J_> 



